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HAWAII INSTITUTE OF GEOPHYSICS 
UNIVERSITY OF HAWAII 

HONOLULU, HAWAII 

14 Apri l  1966 

National Aeronautics and Space 

Office of Research Grants and Contracts 
1520 H Street, Northwest 
Washington 25, D. C. 

Administration 

Attention: Code BG 

Subject: Semiannual Status  Report on NASA 
Research G r a n t  NsG-135-61 

Gentlemen : 

This letter cons t i tu tes  t he  ninth semiannual status report  of 
the Airglow research under NASA G r a n t  NsG-135-61. 
the period 1 October 1965 to  31 March 1966. 

The report  covers 

Observations: 

The observing program at  Haleakala has continued as set for th  

The d i f f i c u l t y  
i n  previous reports. 
from t h e  signals of nearby te levis ion transmitters. 
w a s  found t o  be in  a defective connection i n  the signal lead from the  
mul t ip l ie r  phototube. 
airglow s t a t i o n  require  constant vigilance i n  the maintenance of the 
equipment. 

Some d i f f i c u l t i e s  were encountered with interference 

The strong r f  f i e l d s  i n  the v i c in i ty  of the 

During February and March we assis ted Dr. F. E. Roach of ESSA, Boulder, 

4% 
i n  t e s t ing  out a new photometer h i s  group had designed and constructed. 

narrow band (15A) Interference f i l t e r s  w i t h  the  expectation of reploving the 
This photometer, whkh they designate as an ST photometer, makes use of 

background continuum radiat ion from the observations by ana ly t ica l  methods 
based on the  known dis t r ibu t ion  of diffuse s t a r l i g h t  and zodiacal light. 

.b 
F 

J 

The instrument produced beaut i ful  records, and of special i n t e re s t  t o  us  is 
the  f a c t  t h a t  the records agreed very w e l l  with ours obtained on the 
b i re f r ingent  scanning photometer. 
p a r a l l e l  Instruments obtain similar results.  

b 
It i s  always reassuring t o  see two 



I . 
, National Aeronautics and Space Administration - 2 

One of the nights  on which both instruments were operating turned 
aut t o  be one of those rare nights  on which there  has been observed 6300A 
enhancements together with a great deal of structuresand a t  the same 
t i m e  similar variat ions i n  both space and t i m e  i n  55776. 
those rare events tha t  t o  my mind j u s t i f i e s  the operation of a routine 
observing program. It is  t h i s  s o r t  of event tha t  is the  subject  of a 
continuing study by myself along with Roach, Van Zandt, Peterson, and King 
(mentioned i n  previous reports) . .  

It w a s  me of 

The de ta i led  s t ruc ture  on t h i s  night as observed by the ST instrument 
and on our own agreed very w e l l .  
our instrument did show up and indicates the need fo r  maintaining as 
short  a t i m e  constant as possible. 

The e f fec t  of a longer time constant i n  

Current Studies : 

The BT instrument mentioned above was brought here by L. L. Smith 
of D r .  Roach's group. 
being tes ted,  Smith and I put a concerted e f f o r t  i n t o  a jo in t  study on 
t he  canparative var ia t ions of the airglow emissions at three s t a t ions  
d is t r ibu ted  in l a t i t u d e  fram about 20' t o  40'N: Haleakala, Kitt Peak, 
and F r i t z  Peak. We are ascertaining and comparing the  dai ly ,  seasonal, and 
s o l a r  cycle var ia t ions at these stations as w e l l  as comparisons with other 
geophysical parameters such as magnetic and s o l a r  ac t iv i ty .  

During the two-month period t h a t  the instrument was 

Good progress was made during Smith's s t ay  and the  material  is being 
organized i n t o  a publication. 

Travel: 

From November 8 t o  13, 1965, I vis i ted  i n  Boulder f o r  the  purpose 
of conferring with Drs.Roach, Gadsden, and Peterson and others,  and a l so  
t o  perform the ca l ibra t ion  of our standard l i g h t  and filters. 

Future Plans: 

From August 14 t o  26 I have been requested t o  par t ic ipa te  i n  the 
Advanced Study I n s t i t u t e  on Aurora and Airglow and present a l ec tu re  on 
Low Latitude Observations. 
of Keele, England. 

This I n s t i t u t e  is t o  be held a t  the  University 

Beginning on September 1, 1966, for one year, I w i l l  be on sabbat ical  
leave from the University of Hawaii. 
awarded me t o  carry on research i n  airglow at the Tokyo Astronomical 
Observatory, Tokyo, Japan, working there with Dr. Masaaki Huruhata. 

A Fulbright-Hays grant has been 
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During my absence i t  is very important t h a t  there  be someone here 
t o  supervise t h i s  program. 
Kulkarni who was formerly associated with t h i s  program to  return t o  under- 
take t h i s  supervision from September to  December, 1966. 
RDach is  coming t o  H a w a i i  f o r  the  second academic semester and w i l l  be 
able  t o  provide the  necessary supervision of t h i s  program during the remainder 
of my absence. 

I am presently negotiating with Dr. P. V. 

In January D r .  

Also during t h i s  period the present grant expires (March 31, 1967). I 
am now beginning t o  prepare a proposal t o  NASA fo r  the continuation and 
expansion of t h i s  program. 

Staff  : - 
No changes 

Publications : 

1. T. E. Van Zandt, W. R. Ste ige r ,  F. E. Roach, V. L, Peterson, 
and R. B. Norton, "Studies of the Tropical Airglow Enhmcemnts" 
pp 349-351 Proceedings of the Second Internat ional  Spmposlum 
on Equatorial Aeronomy" Ed. by F. de Hendoca, SBo J o s l  dos 
Campos, Sa0 Paulo, Brazil. November 1965, 

2 .  V. L. Peterson, W. R. S t e i g e r ,  "F-Region Nightglow Emissions 
Analysis of 6300A and Electron Density of A t o m i c  Oxygen 11. 

Data" Jour. Geophys. Ree. 2 (In press for  May 1966) 

3. W. R. Steiger ,  W. E. Brown, and F. E. Roach,"Alignments 
of 6300A Airglow Isophotes i n  the  Tropics" Jour. Geophys. 
Res. 71 ( In  press f o r  June 1966) 

Please do not h e s i t a t e  t o  c a l l  on us i f  fur ther  information should 
be needed concerning the a c t i v i t i e s  under t h i s  grant. 

Respectfully submitted, 

Walter R. Steiger  
Pr incipal  Investigator 
H a w a i i  I n s t i t u t e  of Geophysics 



HAWAII INSTITUTE OF GEOPHYSICS 
UNIVERSITY OF HAWAII 
HONOLULU, HAUAII 

14 April 1966 

National Aeronautics and Space 

Office of Research G r a n t s  and Contracts 
I520 H St ree t ,  Northwest 
Washington 25, D. C. 

Adminis t rat ion 

Attention: Code BG 

Subject: Semiannual Status  Report on NASA 
Research Grant NsG-135-61 

Gent lemen : 

This letter cons t i tu tes  the  ninth semiannual status report  of 
the Alrglcrw research under NASA G r a n t  NsG-135-61. 
the period 1 October 1965 to  31 March 1966. 

The report  covers 

Observations: 

The observing program at  Haleakala has continued as set for th  

The d i f f i cu l ty  
in previous reports. 
from the  s ignals  of nearby television transmitters.  
w a s  found t o  be i n  a defective connection in the signal lead from the  
mul t ip l ie r  phototube. 
airglow s t a t i o n  require  constant vigilance i n  the maintenance of the  
equipmen t . 

Some d i f f i c u l t i e s  were encountered with Interference 

The s t r o n g  r f  f i e l d s  i n  the v i c in i ty  of the 

During February and March we ass i s ted  D r .  F. E. Roach of ESSA, Boulder, 
in t e s t ing  out a new photometer h i s  group had designed and constructed. 
This phoccmeter, &kh they designate as an ST photometer, makes use of 
narrow band (15A) interference f i l t e r s  with the  expectation of removing the 
background contiauum radiat ion from the observations by ana ly t ica l  methods 
based on the known dis t r ibu t ion  of d i f f w e  s t a r l i g h t  and zodiacal l igh t .  
The instrument produced beaut i fu l  records, and of spec ia l  i n t e r e s t  t o  us i s  
the fact chat the records agreed very w e l l  with ours obtained on the 
b i re f r ingent  scanning photometer. 
p a r a l l e l  instruments obtain s imi la r  resul ts .  

It is always reassuring t o  see two 
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One of the nights on which both instruments were operating turned 
vut  t o  be one of those rare nights  on which there has been observed 6300A 
enhancements together with a great deal of structure,and at  the same 
t i m e  similar variat ions i n  both space and time i n  5577A. 
those rare events tha t  t o  my mind j u s t i f i e s  the operation of a routine 
observing program. 
continuing study by myself along with Roach, Van Zandt, Peterson, and King 
(mentioned i n  previous reports).,  

It w a s  one of 

It is t h i s  sort of event that  is the subject  of a 

The de ta i led  s t ruc ture  on t h i s  night as observed by the  ST instrument 
and on our own agreed very w e l l .  
our i n s t r m n t  did show up and indicates the need for  maintaining as 
shor t  a t i m e  constant as possible. 

The e f f ec t  of a longer time constant i n  

Current Studies: 

The 8T instrument mentioned above w a s  brought here by L. L o  Smith 
of Dr. Roach's group, 
being tes ted,  Smith and I put a concerted e f f o r t  i n t o  a j o i n t  study 011 

the  comparative var ia t ions of the airglow emissions a t  three s t a t ions  
d is t r ibu ted  in l a t i t ude  from about 20" to  40'N: Baleakala, K i t t  Peak, 
and F r i t z  Peak, W e  are ascer ta ining and comparing the dai ly ,  seasonal, and 
s o l a r  cycle variations at  these stations as w e l l  as comparisons with other 
geophysical parameters such as magnetic and so la r  ac t iv i ty .  

During the two-amnth period t h a t  the instrument w a s  

Good progress was made during Smith's s t ay  and the  material is being 
organized i n t o  a publication. 

Trave 1 : 

From November 8 t o  13, 1965, I vis i ted  i n  Boulder f o r  the purpose 
of conferring with DE.Roach, Gadsden, and Peterson and others,  and a l so  
to  perform the cal ibrat ion of our standard l i g h t  and f i l t e r s .  

Future Plans:  

From August 14 t o  26 I have been requested t o  pa r t i c ipa t e  in the  
Advanced Study I n s t i t u t e  on Aurora and Airglow and present a lec ture  on 
Low Lati tude Observations. 
of Reele, England. 

This I n s t i t u t e  is t o  be held a t  t he  University 

Beginning on September 1, 1966, f o r  one year, I w i l l  be on sabbat ical  
leave from the  University of Hawaii. A Fulbright-Hays grant ha8 been 
awarded me t o  carry on research i n  airglow at  the Tokyo Astronamical 
Observatory, Tokyo, Japan, working there with Dr.  Masaaki Huruhata. 
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During my absence it is very important t h a t  there  be someone here 
t o  supervise t h i s  program. 
Kulkarni who w a s  formerly associated with t h i s  program t o  return t o  under- 
take t h i s  supervision fram September t o  December, 1966. 
Roach is  coming t o  Hwaii f o r  the  second academic semester and w i l l  be 
able  t o  provide the  necessary supervision of t h i s  program during the remainder 
of my absence. 

I am presently negotiating with Dr .  P. V. 

In  January Dr .  

Also during t h i s  period the present grant elrpires (March 31, 1967). I 
am now beginning t o  prepare a proposal t o  NASA 
expansion of t h i s  program. 

fo r  the continuation and 

Staf f :  - 
No changes 

Publications : 

1. T. E. Van Zandt, W. R. S t e i g e r ,  F. E. Roach, V. L. Peterson, 
and R. B. Norton, "Studies of the Tropical Airglow Enhancements'' 
pp 349-351 Proceedings of the Second Internat ional  Symposium 
an Equatorial Aeronomy" Ed. by F. de Nendoca, S2io Josd dos 
Campos, Sa0 Paulo, B r a z i l .  November 1965. 

2. V. L. Peterson, W. R. Steiger,  "F-Region Nightglow Emissions 
of A t o m i c  Oxygen 11. Analysis of 6300A and Electron Density 
Data" Jour. Geophys. Res. 71 (In press for May 1966) 

3. W. R. Steiger ,  W. E. Brown, and F. E. Roach,"Alignntents 
of 6300A Airglow Isophotes in the Tropics" Jour. Geophys. 
Res. 2 (In press f o r  June 1966) 

Please do not hes i t a t e  t o  c a l l  on us i f  fur ther  information should 
be needed concerning the  a c t i v i t i e s  under this grant. 

Respectfully submitted, 

Walter R. Steiger  v 
Pr inc ipa l  Investigator 
Iiawaii I n s t i t u t e  of Geophysics 



HAWAII INSTITUTE OF GEOPHYSICS 
UNIVERSITY OF W A I X  
HONOLULU, WAII 

14 April  1966 

National Aeronautics and Space 

Office of Research Grants and Contracts 
1520 H St ree t ,  Northwest 
Washington 25, D. C. 

Administration 

Attention: Code BG 

Subject: Semiannual Status  Report on NASA 
Research G r a n t  NsG-135-61 

Gentlemen: 

This letter cons t i tu tes  the  ninth semiannual status report  of 
the Airglaw research under NASA G r a n t  NsG-135-61. 
the period 1 October 1965 t o  31 March 1966. 

The report  covers 

Observations: 

The observfng program at  Haleakala has continued as set for th  

The d i f f i c u l t y  
i n  previous reports.  
from t h e  s igna ls  of nearby te lev is ion  transmitters.  
w a s  found t o  be in  a defect ive connection in the signal lead from the  
mul t ip l i e r  phototube. 
airglow statim require  constant vigilance i n  the maintenance of the 
equipment. 

Same d i f f i c u l t i e s  were encountered with interference 

The s t rong  rf f i e l d s  i n  the v i c i n i t y  o f  the  

During February and March w e  ass i s ted  Dr .  F. E. Roach of ESSA, Boulder, 
i n  t e s t i n g  out a new photometer h i s  group had designed and constructed. 
This photometer, which they designate as an ST photometer, makes use of 
narrow band (15A) interference f i l t e r s  with the expectation of removing the 
background c a n t h u m  radia t ion  from the  observations by ana ly t ica l  methods 
based on the  known d i s t r ibu t ion  of d i f fuse  s t a r l i g h t  and zodiacal l igh t .  
The i n s t r i t  produced beaut i fu l  records, and of spec ia l  i n t e r e s t  t o  us i s  
the fact that the records agreed very w e l l  with ours obtained on the  
b i r e f r ingen t  scanning photometer. 
parallel  instruments obtain s imi la r  resul ts .  

It is always reassuring t o  see two 
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One of the nights  on which both instruments were operating turned 
out t o  be one of those rare nights  on which there has been observed 6300A 
enhancements together with a great deal of structure,and a t  the same 
t i m e  similar variat ions i n  both space and time i n  55776. 
those rare events that t o  my mind j u s t i f i e s  the  operation of a routine 
observing program. 
continuing study by myself along with Roach, Van  Zandt, Peterson, and King 
(mentioned i n  previous reports). . 

It was one of 

It is t h i s  s o r t  of event that  is the  subject  of a 

The de ta i led  s t ruc ture  on t h i s  night as observed by the ST instrument 
and on our own agreed very w e l l .  
our instrument did show up and indicates the need for  maintaining as 
short  a t i m e  constant as possible. 

The e f fec t  of a longer time constant i n  

Current Studies: 

The BT instrument mentioned above w a s  brought here by L. L. Smith 
of Dr. Roach's group. 
being tes ted,  Smith and I put a concerted e f f o r t  i n t o  a j o i n t  study on 
the  comparative var ia t ions of the  airglow emissions at  three s t a t ions  
d is t r ibu ted  in l a t i t ude  from about 20' to  40°N: Haleakala, K i t t  Peak, 
and F r i t z  Peak. W e  are ascertaining and comparing the  dai ly ,  seasonal, and 
s o l a r  cycle variations a t  these s ta t ions  as w e l l  as comparisons with other 
geophysical parameters such as magnetic and so la r  ac t iv i ty .  

During the  two-month period tha t  the instrument was 

Good progress was made during Smith's s t ay  and the material is being 
organized i n t o  a publication. 

Trave 1 : 

From November 8 to  13, 1965, I vis i ted  i n  Boulder for the  purpose 
of conferring with Drs.Roach, Gadsden, and Peterson and others ,  and a l s o  
t o  perform the  ca l ibra t ion  of our standard l i g h t  and f i l t e r s .  

Future Plans: 

From August 14 t o  26 I have been requested t o  par t ic ipa te  in the  
Advanced Study I n s t i t u t e  on Aurora and Airglow and present a lec ture  011 
Low Lat i tude Observations. 
of Keele, England. 

This I n s t i t u t e  is t o  be held a t  t he  University 

Beginning on September 1, 1966, for one year, I w i l l  be on sabbat ical  
leave from the University of H a w a i i .  
awarded me to  carry on research i n  airglow at  the Tokyo Astronomical 
Observatory, Tokyo, Japan, working there with Dr. Masaaki Huruhata. 

A Fulbright-Hays grant has been 
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During my absence it is very important t h a t  there  be someone here 
t o  supervise t h i s  program. 
Kulkarni who was formerly associated with t h i s  program to  return t o  under- 
take t h i s  supervision from September to  December, 1966. 
Roach is  coming t o  Hawaii f o r  the second academic semester and w i l l  be 
able  t o  provide the  necessary supervision of t h i s  program during the  remainder 
of my absence. 

I am presently negotiating with Dr .  P. V. 

I n  January D r .  

Also during t h i s  period the present grant expires (March 31, 1967). I 
am now beginning t o  prepare a proposal t o  NASA f o r  the  continuation and 
expansion of t h i s  program. 

S taf f :  - 
No changes 

Publications : 

1. T. E. Van Zandt, W. R. S t e i g e r ,  F. E. Roach, V. L. Peterson, 
and R. B. Norton, "Studies of the Tropical Airglow Enhancements" 
pp 349-351 Proceedings of the Second Internat ional  Symposium 
on Equatorial Aeronomy" Ed. by F. de Wndoca, SBo Jose dos 
Campos, Szlo Pado, B r a z i l .  November 1965. 

2. V. L. Peterson, W. R. Steiger, "F-Region Nightglow Emissions 
of Atomic  Oxygen 11. Analysis of 6300A and Electron Density 
Data" Jour. Geophys. Res. 2 (In press for  May 1966) 

3. W. R. Steiger ,  W. E. Brown, and F. E. Roach,"Alignments 
of 6300A AirglaJ Isophotes i n  the  Tropics" Jour. Geophys. 
Res. 71 ( In  press fo r  June 1966) 

Please do not hes i t a t e  t o  c a l l  on us i f  fur ther  information should 
be needed concerning the a c t i v i t i e s  under t h i s  grant. 

Respectfully submitted, 

Walter R. Steiger  v 
Pr inc ipa l  Investigator 
Hawaii I n s t i t u t e  of Geophysics 



HAWAII INSTITUTE OF GEOPHYSICS 
UNIVERSITP OF HAWAII 

HONOLULU, HAWAII 

14 A p r i l  1966 

National Aeronautics and Space 

Office of Research Grants and Contracts 
1520 H S t r e e t ,  Northwest 
Washington 25, 1). C. 

Administration 

Attention: Code BG 

Subject: Semiannual Status  Report on NASA 
Research Grant NsG-135-61 

Gentlemen : 

This letter cons t i tu tes  the ninth semiannual status report  of 
the Airglow research under NASA G r a n t  NsG-135-61. 
the period 1 October 1965 t o  31 March 1966. 

The report  covers 

Observations : 

The observing program at  Haleakala has continued as set fo r th  

The d i f f i c u l t y  
i n  previous reports. 
from t h e  s igna ls  of nearby te lev is ion  t ransmit ters .  
was found t o  be in a defect ive connection in the s igna l  lead from the  
mul t ip l ie r  phototube. 
airglow s t a t i o n  require  constant vigi lance i n  the maintenance of the 
equipment. 

Some d i f f i c u l t i e s  were encountered with interference 

The st rong r f  f i e l d s  i n  the v i c in i ty  of the  

During February and March we ass i s ted  D r .  F. E. Roach of ESSA, Boulder, 
i n  t e s t i n g  out a new photometer h i s  group had designed and constructed. 
This photometer, w k h t h e y  designate as an ST photometer, makes use of 
narrow band (15A) interference f i l t e r s  with the expectation of removing the 
background continuum radia t ion  from the  observations by ana ly t ica l  methods 
based on the  known d i s t r ibu t ion  of diffuse s t a r l i g h t  and zodiacal l i gh t .  
The instrument produced beaut i fu l  records, and of special i n t e r e s t  t o  u8 is  
the f a c t  t h a t  the  records agreed very well with ours obtained on the  
b i re f r ingent  scanning photometer. 
parallel instruments obtain s i d l a r  resul ts .  

It is always reassuring t o  see two 
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One of the nights  on which both instruments were operating turned 
out t o  be one of those rare nights on which there  has been observed 6300A 
enhancements together with a great deal of structuresand a t  the  same 
time similar v a r i a t i m s  i n  both space and time i n  5577A. 
those rare events tha t  t o  my mind j u s t i f i e s  the  operation of a routine 
observing program. 
continuing study by myself along with Roach, Van Zandt, Peterson, and King 
(mentioned i n  previous reports).. 

It w a s  me of 

It is  t h i s  s o r t  of event that  is  the subject of a 

The de ta i led  s t ruc ture  on t h i s  night as observed by the  ST Instrument 
and on our own agreed very w e l l .  
our instrument did show up and indicates  the need for maintaining a% 
short  a t i m e  constant as possible. 

The e f f ec t  of a longer time constant i n  

Current Studies: 

The ST instrument mentioned above was  brought here by L. L . Smith 
of Dr. Roach's group. During the two-month period tha t  the instrument w a s  
being tes ted,  Smith and I put a concerted e f f o r t  i n t o  a j o i n t  study on 
the  comparative var ia t ions of the  a i rg low emissions a t  three s t a t ions  
d is t r ibu ted  in l a t i t ude  from about 20' t o  40'N: Haleakala, K i t t  Peak, 
and F r i t z  Peak. W e  are ascertaining and comparing the dai ly ,  seasonal, and 
so la r  cycle var ia t ions at  these s ta t ions  as w e l l  as comparisons with other 
geophysical parameters such as magnetic and s o l a r  ac t iv i ty .  

Good progress was made during Smith's s t ay  and the material is being 
organized i n t o  a publication. 

Trave 1 : 

From November 8 t o  13, 1965, I vis i ted  i n  Boulder f o r  the purpose 
of conferring with D r s .  Roach, Gadsden, and Peterson and others,  and a l s o  
t o  perform the ca l ibra t ion  of our standard l i g h t  and filters. 

Future Plans:  

From August 14 to  26 I have been requested t o  par t ic ipa te  i n  the  
Advanced Study I n s t i t u t e  on Aurora and Airglow and present a l ec tu re  on 
Low Lat i tude Observations. 
of Keele, England. 

This I n s t i t u t e  is t o  be held a t  t he  University 

Beginning on September 1, 1966, for one year, I w i l l  be on sabbat ical  
leave from the University of Hawaii .  
awarded me t o  carry on research i n  airglow at  the Tokyo Astronomical 
Observatory, Tokyo, Japan, working there with Dr .  Masaaki Huruhata. 

A Fulbright-Hays grant has been 
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During my absence it is very important t h a t  there  be someone here 
t o  supervise t h i s  program. 
Kulkarni who was formerly associated with t h i s  program to  return t o  under- 
take t h i s  supervision from September to  December, 1966. 
Roach is coming t o  H a w a i i  for the  second academic semester and w i l l  be 
able t o  provide the  necessary supervision of t h i s  program during the remainder 
of my absence. 

I am presently negotiating with Dr. P. V. 

In  January Dr. 

Also d u r h g  t h i s  period the present grant expires (March 31, 1967). I 
am now beginning t o  prepare a proposal t o  NASA 
expansion of t h i s  program. 

for the  continuation and 

Staf f :  - 
No changes 
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